Biochemical and thermodynamic aspects of the binding of [3H]glycine to its strychnine-insensitive recognition site associated with the N-methyl-D-aspartate receptor complex.
The molecular mechanism of interaction between glycine and its strychnine-insensitive binding site linked to the N-methyl-D-aspartate receptor was investigated by examining on the one hand the thermodynamic properties of glycine binding, and, on the other hand, the effects of various functional group modifying agents on ligand binding. Raising the incubation temperature from 0 degrees to 37 degrees resulted in a consistent decrease of glycine binding affinity. Calculation of thermodynamic parameters from the corresponding Van't Hoff plot showed that the binding of glycine was mainly entropy-driven, the change in enthalpy contributing only little (25-30%) to the change in Gibbs free energy. Chemical modification with the sulfhydryl-directed agents p-hydroxy-mercuribenzoate and N-ethyl-maleimide showed free -SH groups to be critical for ligand binding to the receptor site. Furthermore, guanidino groups on arginyl residues, sensitive to 2,3-butanedione, were also found to participate in glycine binding. Both the -SH and the guanidino groups could be protected against their inactivation by co-incubation with glycine, indicating a direct involvement of these functional groups in the binding process. Dithiothreitol, a disulfide-reducing agent, likewise prevented [3H]glycine binding, suggesting that the glycine recognition site is stabilized by at least one disulfide bridge. It is concluded that the binding of glycine probably involves a strong ion-ion interaction between its carboxyl group and a positively charged guanidino group at the receptor site, resulting in a thermodynamically favorable increase in entropy by displacement of water molecules from the latter and a concomitant decrease in enthalpy. Furthermore, at least one free sulfhydryl group seems to participate in the binding process.